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(57) Abstract 

Athletic shoes, including raid-soles (42, 60, 81, 90, 9J) are disclosed, the mid-soles include independent and selectively 
shaped cells in cushioning units (45, 50, 70, 75, 80), said ceO* containing unpressurized air. The cells not only act to stabilize the 
foot, but also to provide cushioning to protect the runner. 
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STABLE SHOE SYSTEMS 



BACKGRgyND^OF_THE^INVENTION 
5 This invention is directed to shoes and more particularly 

to shoes for runners who over pronate, over supinate or those 
who are heel strikers as well as those runners with 
substantially no bromechanical problems, i.e. neutral gait 
runners, but who want additional shock dispersion and 
10 flexibility. In order to accomplish the above, cushion (pads) 
containing specially configured cells with memory, and which 
contain unpressurized air, are preferably suspended in the 
mid-sole of preferably a sliplasted shoe. 

Shoe patents in this general area of technology include 
15 United States Patent No. 4,223,455, United States Patent No. 
4,878,300 and United States Patent No. 4,854,057. 

SyMM^I^0F_IHE.INVENIION 

The invention is directed to shoes, which provide to the 
20 user, particularly a runner, cushioning and in the case of 
certain runners having certain biomechanical problems, the 
present invention provides correction as well as cushioning and 
stability depending on how the cushioning pad of this invention 
is used in the shoe. The cushions of this invention are of 
25 plastic material and are constructed with individual cells, the 
walls of which have memory, so that the cell walls return to 
substantially their original shape aftter compression. 
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The cells each contain unpressurized air at ambient 
temperature, so that the cells remain intact, even if punctured. 
Preferably the cells used in the rear portion of the shoes are 
higher around the outer perifery for stability and combine with 
the lower in height inwardly positioned cells to form an 
anatomical heel cradle. In one embodiment, the cushions (pads) 
incorportate a shock dispersing plate of the type described in 
United States Patent No. 4,878,300, to provide a firmer effect 
and even greater stability while retaining cushioning. 



§BIIf.2ISCRIPTI0N_0F_THE_DRAWINGS 

Figure 1 is a side elevation of an athletic shoe made in 
accordance with this invention; 

Figure 2 is a portion of the bottom of the shoe; 
Figure 3 is a top view of the two-part mid-sole of the shoe 
of this invention; 

Figure 4 is a top view of one of the parts of the mid-sole 
containing a heel cushioning pad according to the invention; 
Figure 5 is a bottom view of a portion of the mid-sole of 
20 Figure 4; 

Figure 6 is a sectional view taken along line 6-6 in Figure 

4; 

Figure 7 is a top view of the heel cushion of the 
invention; 

25 Figure 8 is a top view of a flexible plate, which may be 

used with the heel cushion of the invention; 

Figure 9 is a sectional view similar to Figure 6, in which 
the plate of Figure 8 is positioned between the upper and bottom 
portions of the cushioning pad to provide a firmer effect and 
30 greater stability; 

Figures 10-A and 10-B are views similar to Figure 9, in 
which individual sections of the pad are provided with plastic 
sheets, so they may be incorporated in the shoe mid-sole as 
separate units; 

35 Figure 11 is a top view of another mid-sole form for use in 

the shoes of this invention; 

Figure 12 is a bottom view of the mid-sole of Figure 11; 
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Figure 13 illustrates the top view of a rear foot portion 
of the mid-sole; 

Figure 14 illustrates the bottom view of the rear foot 
portion of the mid-sole; 
5 Figure 15 is a sectional view taken along line 15-15 in 

Figure 11 without the cushioning units in place; 

Figure 16 is a sectional view taken along line 16-16 in 
Figure 13; 

Figure 17 is a top view of the rear foot cushion shown in 
10 Figure 16 without the encapsulating shell; 

Figure 17-B is a sectional view of the pad similar to 
Figure 16, in which a flexible shock dispersing plate as shown 
in a top view (Figure 17-A), is positioned between the top and 
bottom portions of the cushioning pad parts to form a cushioning 
15 unit; 

Figures 18-A and 18-B are views similar to Figure 17-B, in 
which the top and bottom portions of the cushions are sealed 
with plastic sheets; 

Figure 19 is a view similar to Figure 11, in which the 
position of the heel portion is reversed, so that the cushioning 
pad is positioned on the arch side of the shoe, instead of along 
the outer edge of the shoe; 

Figure 20 is a front view portion of the shoe showing the 
front cushioning pad; 

25 Figure 21 is a sectional view taken along line 21-21 in 

Figure 20; 

Figures 22 and 23 illustrate sectional views of modified 
front cushions. 

30 5EIAILED_0ESCRIPTION_O£_THE_I^Ef^igN 

Reference should now be had to Figures 1 and 2, which show 
a typical shoe of this invention at 40. The shoe may be of a 
sliplasted type, i.e. with a sliplasted upper 41, e.g. leather 
or fabric or other types of construction, as described in United 

35 States Patent No. 4,854,057, incorporated herein by reference 
hereto. 

At 42, there is shown the mid-sole of foamed plastic 
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material, e.g. closed cell foam material such as EVA and at 43, 
there is an outsole (bottom) of rubber. 

In Figure 2, the underside of the shoe is shown, which has 
an opening defined thereby at 43-1 to permit a portion of the 
cushion 45, central cell 50-1 to be seen as shown in Figure 6. 

Figure 1 illustrates at 46 where the front cushion 46, 
shown in Figures 20 and 21, would be positioned if incorporated 
into the shoe. 

Figure 3 illustrates that the mid-sole is comprised of two 
sections, 45 and 48. The mid-sole portion 48, defines a rear 
opening 48-1, in which the rear heel cushioning unit 45 is 
positioned in the manner of a jigsaw puzzle. The unit 45 is 
shown in top and bottom views, Figures 4 and 5, respectively. In 
Figure 4, the unit 45 has an upper opening 45-1, which is the 
15 result of the molding process used to form cushioning, unit 45. 
The foam outer encapsulating shell of the cushioning unit 45 is 
shown in section of Figure 6. Figure 5 illustrates the bottom of 
the unit 45 and shows an opening 45-3, which shows the cushion 
50 portion, i.e. central cell 50-1. 
20 The cushion 50 may preferably be vacuum formed from sheet 

material or alternatively injection molded. The preferred 
material is a polybutane terethalate such as Lomod Brand CXB006) 
polybutane terethalate (PBT). 

The cushion 50 is particularly useful for those runners who 
25 are heel strikers. The cushion 50, comprises top 50-A and bottom 
50-B sections, which are mirror images of each other or may be 
different if desired. Each section, 50-A and 50-B comprises 
outer cells, 50-2 to 50-4, which are taller (of greater height) 
than the central circular cell, 50-1 and cell 50-5, so as to 
30 produce an anatomic heel cradle. 

Each of the cells are not interconnected as shown and 
contain unpressurized air at ambient temperature. The cell walls 
are of a sufficient thickness, e.g. about 0,7 to 1.5 mm with 1 
mm being preferred. The cell walls exhibit memorey, i.e. they 
35 will return to substantially their original shape after 

compression. The cell sections, 50-A and 50-B, are each sealed 
together as shown by, e.g. adhesive or other ways known in the 
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art to form the individual celts. 

In Figure 8, there is shown a shock absorbing plate, 54 of 
the type described in United States Patent Nos. 4,854,057 and 
4,878,300, both of which are incorporated herein by reference 
5 hereto. 

The plate is shown positioned in Figure 9 and is bonded, 
e.g. by adhesive to the cells of cushions sections 50-A and 
50-B, so as to form individual upper and lower cells. 

The cushion unit of Figure 9 provides additional shock 
10 dispersion flexibility over that shown in Figure 6. It is 

positioned in the shoe in the same fashion as the structure of 
Figure 6. The plate, 54 is made from e.g. a composite of 
polyester resin containing woven or chopped fiberglass, e.g. 
with 25 % resin. The force dispersing plate is preferably 
15 flexible and substantially non-stretchable. 

Figures 10-A and 10-B show further cushion configurations, 
in which a plastic sheet of the same material as the cells or 
other plastic is bonded to the cells. The cushion cells may then 
be used in the shoe as disclosed, in e.g. an upward facing 
20 direction and encapsulated in the mid-sole as disclosed above. 
Reference should now be had to Figures 11 to 16 for 

mid-sole 60, which incorporates a cushion unit 70, for 
antisupination. 

The mid-sole 60, is formed of a first section 71, which 
25 defines a rear opening 71-1, in which there is positioned the 
cushion unit 70 with the cushion unit extending on the outside 
of the mid-sole to about where the arch would be positioned on 
the opposite side of the mid-sole. A forward cavity or recess 72 
is provided for receiving a cushion 46, as shown in Figures 20 
30 and 21. 

Figure 16 shows the cushion 75, having two sections, top 
75-A and bottom 75-B, with cells 75-1 to 75-5, of the type 
described, with respect to Figures 1 to 7. 

In addition, forward cells 75-6 and 75-7 are provided to 
35 provide the anti-supination effect. The cushion cells are 

independent of one another and contain as before, unpressurized 
air at ambient temperature. The cushion unit 70 is as before, an 
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outer encapsulating closed cell foam plastic (EVA) shell about 
the cells as shown in Figure 16 and the mid-sole is used in the 
shoes as previously described. 

Figure 17-A shows a force dispersing plate as previously 
described and used as shown in Figure 17-B between mirror image 
cells sections bonded thereto to provide additional shock 
dispersion and flexibility. 

Figures 18-A and 18-B show modifications of the cushioning 
cells sealed with a plastic sheet or with the plate 80. These 
configurations may also be used to provide cushioning, if 
desired. 

Figure 19 illustrates a cushioning unit 80, reversed in the 
mid-sole 81, to provide an anti-pronation effect with the unit 
and cushion on the inside of the mid-sole and extending to about 
15 where the arch begins. A recess 82, is provided for the front 
cushion if desired. 

Reference should now be had to Figures 20 and 21, for the 
forefoot cushion shown at 46. The cushion is not encapsulated, 
but is positioned in the shoe mid-sole 90, in the recess 90-1 as 
previously described. The individual cells are shown at 91 and 
preferably be in a downwardly position in the mid-sole recess 
and are covered with plastic sheet 94, of the same material as 
the cells or other plastic material to seal the individual cells 
91. The cells contain unpressurized air at ambient temperature. 
25 Fi 9- 22 shows another front cushion configuration having 

two cellular sections, 96A and 96B, sealed together and 
positioned in mid-sole 97 in recess 97-1. 

Fig. 23 shows a forefront cell unit where the cells 98 are 
sealed at the bottom with a plastic sheet 99, and are 
30 positionable in an upward direction. 

It should be understood that the cushion cellular member 
disclosed herein may also be placed in a sock liner if desired 
in the inside of the shoe upper. 
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CLAIMS 

1- A shoe including a shoe upper (41), a mid-sole (42, 60, 
81, 90, 97) and a shoe bottom (43), said mid-sole having a rear 
heel plastic cushion (45, 50, 70, 75, 80), said cushion having a 
5 plurality raised compressible portions having memory, one of 
said portions being a circular portion (50-1, 75-1) positioned 
in substantially the center of the heel portion of the shoe. 

2. The shoe of claim 1, in which the mid-sole comprising 
first (48, 71) and second (45) sections, said first section 

10 defining an opening (48-1, 71-1) in the rear heel portion 

thereof, and said second section positioned in said opening, 
said second section having a cushion (45, 50, 70, 75, 80) 
therein with a plurality of sealed chambers with walls thereof 
having the ability to return to substantially their original 

15 shape after compression, said chambers containing unpressurized 
air, said second section comprising foam plastic material, which 
encapsulates most of said cushion. 

3. The shoe of claim 3, in which the front part of the 
first section (71) of the mid-sole has a recess (72, 82, 90-1) 

20 and in which a cushion (46) having a plurality of chambers is 
supported in said recess. 

4. The shoe of claim 1, with a shoe cushion comprising 
upper (50-A, 75-A, 96A) and lower (50-B, 75-B, 96B) plastic 
sheets forming a plurality of raised portions, the raised 

25 portions in the upper sheet being a mirror image of the lower 
sheet raised portions, said mirror image raised portions each 
forming separate cells, which contain unpressurized air, said 
plastic raised portions being of a plastic material, which will 
return to its original shape after compression. 

30 5 - The shoe of claim 1, with a shoe cushion comprising a 

sheet of plastic having raised portions and a flexible plate 
(54, 79) coupled to the sheet surface to form individual cells, 
each cell, which contains unpressurized air. 

6. The shoe of claim 1, 2 or 4, in which the raised 

35 portions form an anatomical cradle for the heel. 
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AMENDED rr.&Ti><g 

[received by the International Bureau 
on 3 June 1991 (03.06.91); 
original claims 1 and 4 amended; other claims unchanged (2 pages) 

1. A shoe, comprising a shoe upper (41), a midsole (42, 60, 
81, 90, 97) coupled to said shoe upper and a shoe bottom (43) 
coupled to said midsole, said midsole having a heel portion and 
a forefoot portion, said heel portion of said midsole having a 
portion (48-1, 71-1) to receive a shoe cushion member (45, 50, 
70, 75, 80), said shoe cushion member positioned in said midsole 
receiving portion and comprising upper (50-A, 75-A, 96A) and 
lower (50-B, 75-B, 96B) plastic sheets each forming a plurality 
of outwardly projecting portions (50-2 - 50-5, 75-2 - 75-5) 
about the periphery and a central raised portion (50-1, 75-1), 
said peripheral projecting portions including a rearward 
projecting portion (50-3, 75-3), the central raised portion 
projecting outwardly less than the projection of the rearward 
projecting portion. 

2. The shoe of claim 1, in which the midsole comprising 
first (48, 71) and second sections, said first section defining 
an opening (48-1, 71-1) in the rear heel portion thereof, and 
said second section positioned in said opening, said second 
section having a cushion (45, 50, 70, 75, 80) therein with a 
plurality of sealed chambers with walls thereof having the 
ability to return to substantially their original shape after 
compression, said chambers containing unpressurized air, said 
second section comprising foam plastic material, which 
encapsulates most of said cushion. 

3. The shoe of claim 2, in which the front part of the 
first section (71) of the midsole has a recess (72, 82, 90-1) 
and in which a cushion (46) having a plurality of chambers is 
supported in said recess. 

4. The shoe of claim 1, in which the raised portion in the 
upper (50-A, 75-A, 96A) plastic sheet being a mirror image of 
the lower (50-B, 75-B, 96B) plastic sheet raised portions, said 
mirror image raised portions each forming separate cells, which 
contain unpressurized air, said plastic raised portions being of 
a plastic material, which will return to its original shape 
after compression. 
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5. The shoe of claim 1, with a shoe cushion comprising a 
sheet of plastic having raised portions and a flexible plate 
(54, 79) coupled to the sheet surface to form individual cells 
each cell containing unpressurized air. 

6. The shoe of claim 1, 2 or 4, in which the raised 
portions form an anatomical cradle for the heel. 
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